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Abstract 

Flames can be formed by burning methane (CH4). When oxygen is 
scarce, carbon particles nucleate into solid particles called soot. These 
particles emit photons, making the flame yellow. Later, methane is pre- 
mixed with air forming a blue flame; burning more efficiently, providing 
less soot and light. 

Imaging flames and knowing their temperature are vital to maxi- 
mizing efficiency and validating numerical models. Most temperature 
probes disrupt the flame and create differences leading to an inaccurate 
measurement of the flame temperature. We seek to image the flame 
in three dimensions using synthetic aperture imaging. This technique 
has already successfully measured velocity fields of a vortex ring [T] . 

Synthetic aperture imaging is a technique that views one scene 
from multiple cameras set at different angles, allowing some cameras 
to view objects that are obscured by others. As the resulting images 
are overlapped different depths of the scene come into and out of fo- 
cus, known as focal planes, similar to tomography. These focal planes 
can be used to extract three-dimensional information about the scene. 
This procedure was used to extract the outer edge of a oxygen-starved 
methane flame (yellow) from which the three-dimensional flame was re- 
constructed. When the reconstructed image was compared to the raw 
image from the central camera the two shapes corresponded well. This 
experiment in the fluid dynamics video (entry V041) demonstrated 
that a three-dimensional flame can be reconstructed by combining im- 
ages from multiple cameras using synthetic aperture imaging. 
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